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Rezumat: Factorii ecologici (climatici, edafici) au un rol primar în geneza diferitelor 
ecosisteme. La nivel global, aceste ecosisteme sunt fenerate în principal de factorii climatici iar, 
reducând scara, factorii edafici devin mai importanţi în personalizarea ecosistemelor. Pentru 
bazinul Râmnicului Sărat factorii edafici, mai ales cantitatea de apă edafică, în corelaţie cu 
umiditatea atmosferică, sunt responsabili de diversitatea floristică. Gradientul hidric a fost extras 
pentru fiecare specie, după A.Popescu şi V.Sanda (1998) care a constituit baza analizei statistice. 
Key words: ecological group, ecological affinity, spatial distribution of 
phytocenosis, phytoecology.  
Introduction 
The organizing, the aggregation and the distribution of the plants communities 
are due to climatic factors correlate with geomorphologic factors (which generate meso- 
and microclimate). The ecological indicator character of plants have been studied by Al. 
Beldie (1951, 1960), Al. Beldie et C. Chiriţă (1955, 1967), H. Ellenberg (1974), K. J. 
Attila (1979), A. Popescu et V. Sanda (1998), using the systematic observing about the 
ecotopes of the phytocoenosis from Romania. In the Râmnicu Sărat hydrographical basin 
it was identified 139 phytocoenosis (N. Ştefan, 1981), represented by forests, shrubs, 
pastures, meadows, anthropic meadows, hygrophilous and hydrophilous pasture. 
Situated to the curvature of the Romania Carpathian (fig. 1), the hydrographical basin of 
Râmnicu Sărat is characterised by de foehnal and insolation influences, these phenomena 
induce warm biotopes, but the altitude and the edaphic substratum is diversifying the 
number of plants species. 
Materials and methods  
For vegetation from Râmnicu Sărat basin was used the ecological index values 
which reflects the affinity of plants for water quantity (edaphic and atmospheric) 
calculated by A. Popescu and V. Sanda (1998). Thus, according to the floristic 
composition of the phytocoenosis, it was realised ecological spectrums which relieve 
types of indicator species groups of humidity degree.  
For each phytocoenosis was realised some ecological charts and ecological 
diagrams. Expedition in terrain sustain the laboratory works, but of these expedition was 
to inventory the humid and aquatic area where exists the specific plant species. The plant 
species summary was realised by N. Ştefan (1980). The ecological characters of 
stationary conditions are estimated by analysing the ecodiagrams U-T-R, which are 
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realised based upon the affinity of plant species that belongs to phytocoenosis. 
Stationary conditions are represented in ecological diagrams realised for each 
phytocoenosis. In these ecological diagrams are figured the altitudinal interval where the 
phytocoenosis exist, the slope and the slope orientation.  
 
Fig. 1 The localisation of the Râmnicu Sărat hydrographical basin in Romania 
 
Terrain expeditions suppose to validate the existing plants species which was 
identified by N. Ştefan (1980), and to map the distribution of phytocoenosis. For 
ecological analyse it was realised a G.I.S. system for Râmnicu Sărat basin. This G.I.S. 
system includes the following maps with its database: digital elevation model map; slope 
map; aspect map; shading map; density of terrain fragmentation map; depth of terrain 
fragmentation map; soil map; land use map; hydrographical map; distribution of 
phytocoenosis map. 
The statistical calculus have been realised by querying the database attached to 
thematic map, the results are represented by the chart. For drawing the ecodiagrams, the 
Zölyomi B. (1964, 1966) and Csüros Margareta (1967) method was chosen which 
suppose the following: 
-statistical calculus for UnRn (humidity – soil reactivity couple with value index 
between 0-6 for humidity, respectively between 0-5 for soil reactivity), 
-percent calculus of species for affinity for temperature index (Tn with value 
index between 0-5) for each couple UnRn. 
The land use map it was realised using the photo-interpretation of satellite 
image (Landsat ETM+) concordant the Corrine Land Cover methodology. 
 
Results and discussion 
Analysing the ecological index represented by the humidity and the temperature for 
each couple of constitutive species of the phytocoenosis it revealing the stationary ecological 
conditions. The chart of phytocoenosis distributions according to affinity for humidity and 
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temperature (fig. 2) is indicating a well representation of mesophilous and micro- mesotermic 
phytocoenosis. These are caused by the presence of mountain and high hills relief combining 
with the temperate area. The foehnal phenomena, which exist on the curvature of the 
Romanian Carpathian, is cause the presence of a meso-termophilous vegetation compose 
from submediteraneean, mediteraneean and mediteraneean-pontic species, localised 
especially in sheltered and warmly ecological places.  
  
 
Fig. 2 The distribution of phytocoenosis according to affinity for humidity ant temperature for 
Râmnicu Sărat basin 
 
 The altitudinal interval (1335 m) for hydrological basin studied, is influencing the 
distribution of phytocoenosis, thereby the degree of edaphical humidity and temperature is 
correlate with growing of the precipitations and lowering the temperature that are 
influenced by the altitude growing. Spatial fluctuating of these two climatic parameters is 
caused by the oceanic atmospherically masses, by the foenal phenomena induced by the 
movement west – east of the atmospherically masses, and by presence of east, south-east 
and south-west slopes which permit the insolation phenomena (Bordei, 1979).  
 The analyse of phytocoenosis about humidity affinity on altitude interval (fig. 3), 
emphasis the mesophilous and micro-mesotermic character for all the Râmnicu Sărat basin, 
and the specificity for some altitude interval which remark the ecological mosaic character. 
Thus, the altitudinal interval between 75 – 700 m is characterised by the presence of the 
foehnal and isolation phenomena induced by the deviation to south-west of the northern 
atmospherically masses. The effects of these climatic manifestations determine the lowering 
of the humidity degree which permits the existence of xero-mesophilous phytocoenosis 
localised especially in glacis area. Phytogeographic, the species are originated from 
mediteraneean, submediteraneean and pontic area. The interval between 300 – 700 m, 
geomorphologic corresponds to Piedmont Glacis, External Hills and Dumitreşti depression. 
The vegetation area for this altitudinal interval create a mesophilous background, but climatic 
phenomenon specific to this area, allowing configuration of resort-type xero-mesophilous 
particularly localized on the east, south-east, south and south-west slopes (Fig. 4). The 
emergence of xero-mesophilous resort-area on west and south slopes are due mainly to 
174                                           CRISTIAN-CONSTANTIN STOLERIU 
orientations of peaks in general on the NE-SW direction, allowing warm air to enter into 
valleys with geomorphologic index that have low values (low energy relief about. 50-100 m 
with a high share in Dumitreşti depression). Not zone manifestation is developing 
associations, having the xero-mesophilous plant character on altitudinal ranges 800-900 and 
1200-1300 m, as is the case association Hippophaëtum rhamnoides Borza 31 that develops 
on theunstable east and south east slopes of ecological resorts Vintileasca ( Depression sub-
Carpathian "Between Râmnice", 815 meters) and Furu peak (1210 m). Zone vegetation area 
in terms of moisture present mesophilous character and holds supremacy percentage 
compared with other types of plant associations, allocating entirely ecoresorts with northern 
exposure. The junction the types of plant associations, according to humidity, altitude and the 
various exposure of the slope, presenting a strong manifestation in the altitudinal spread 
between 300-900 m. Thus, according to increase altitude, the ecotopes are claimed in 
different proportions of the following types of ecological association’s plant: 
-mesohygrophilous plant associations, with an average of about presence 15%, 
located on detritic fine materials from the base of slopes, in particular on the 
southeastern, west and south-west exposions,  
-hygrophilous plant associations, with an average of about presence 17%, 
located on the riverbed wet alluvia of river Râmnicu Sărat,  
-hydrophilous plant associations, with an average of about presence 9%, located 
in the lakes of sub-Carpathian Depression "Between Râmnice" (Lake de pe 
Plai, Lake Toporaşul)  
   
 
Fig. 3 The distribution of plant associations after the ecological index "humidity" on altitude 
interval for Râmnicu Sărat basin 
Statistical calculation of affiliation of plant species on plant associations upon 
temperature index reveals a predominantly micro-mesotermic character for Râmnicu Sărat 
basin, mainly due to the existence of a mountain and sub-Carpathian relief, with a strong 
influence upon this climatic parameter, accompanied by foehnal processes which increase 
the temperature in the Curvature Carpathians area. Micro-mesotermic phytocoenosis 
composing the zone vegetation and is represented especially by the forests with great 
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spatial extension Piceetum carpaticum, Piceeto - Fagetum carpaticum, Abieti - Fagetum, 
Fagetum carpaticum increases the area value from the Glacis area until mountain area. 
Moderate-termophilous plant taxons are located especially in the altitudinal spread 75-700 
m (fig. 5), associated to Piedmont Glacis, hills and Dumitreşti Depression. Biotic 
vegetative fund consists from mesotermic species, but in the external area of Vrancei 
Subcarpathian the zone vegetation is disturbed by moderate-termophilous species, which 
takes in particular the sunny oriented east and south-east slopes (Fig. 6). 
 
Fig. 4 The distribution of plant associations after the ecological index "humidity" on slope 
exposure categories for the Râmnicu Sărat basin 
  
 
Fig.5 The distribution of plant associations after the ecological index “temperature" on the for 
intervals altitude Râmnicu Sărat basin 
 
Analyzing the ecodiagrams for each plant associations existing in Râmnicu Sărat 
basin (fig. 7) it emphasis their environmental behavior, thus, the degree of moisture is clearly 
reflected in the composition of the plant association. This clearly highlights the two extreme 
ecological phytocoenosis - xerophilous and the hygrophilous and hydrophilous: 
a)xerophilous phytocoenosis, weak - acid, (moderate) termophilous (fig. 8) are 
characterized by a large number of plant species with steppe and forest-steppe origin. Its 
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develops in eastern extremity of the investigated river basin in Sub-Carpathian External 
Hills area and Piedmont Glacis of Râmnic, and it represent the extra-zone vegetation 
type. For example the extra-zone plant association Cotino - Quercetum pubescent is 
inserted into the Scumpie Hill on the eastern slope in the mesophilous and mesotermic 
area at approx. 455 m altitude. The eastern and southest origin of plant species (pontic, 
mediterranean, south-mediteranean, continental) represent the xerophilous facies of these 
kinds of plant associations (Quercetum pedunculiflorae, Cotino - Quercetum 
pubescentis, Festucetum valesiacae, Bothriochlöetum ischemic, Stipetum capillatae), 
and are composing by Cotinus coggygria, Cornus mas, Ajuga laxmanni, Fraxinus ornus, 
Quercus pubescens, Quercus virgiliana, Chrysopogon gryllus, Polygala major Inula 
germany, Stipe capilla, Botriochloa ischaemum, Festuca valesiaca, etc. This category 
includes also the antropophilous phytocoenosis composing by ruderale and segetal 
species plant like Dauco - Matricarietum inodorae, Amarantho - Chenopodietum albi, 
Cirsietum arvensis - lanceolata, Sisymbrio - Artemisietum absinthii, Junco - Menthetum 
longifoliae, Polygono - Amaranthetum crispi, etc. 
 
 
Fig. 6 Distribution map of phytocoenosis in Râmnicu Sărat hydrographic basin 
 
b)hygro-hydrophilous azone phytocoenosis type weak acid and mesotermic 
(fig. 9) are well represented in the investigated river basin, they occupy the slopes 
affected by the geomorphological process, and the aluvial minor and major of 
Râmnicu Sărat valley and its main tributaries, lakes of sub-Carpathian area, 
eutrophic swamp located on Culmea Furu. The floristic composition of these 
associations varying according to altitude, such plant associations are located in the 
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mountainous area and have their microtermic elements adapted to cold climate, 
while plant associations located in far east area are characterized by the presence of 
a moderate termophilous species. The plant species who constitute these hygro- 
hydrophilous phytocoenosis are Potamogeton natans, Callitriche cophocarpa, 
Lemna minor, Phragmites australis, Alisma Plantago - aquatica, Schoenoplectus 
tabernaemontani, Typha angustifolia, Carex acute, Eriophorum vaginatum, etc.  
 
 
Fig. 7 The distribution of plant associations after the ecological index "temperature" on the 
exposure categories slope for the Râmnicu Sărat basin 
 
The correlative relation between climate and vegetation are highlighted by:  
-the atmospherically precipitations reflected on the humidity index (edaphic and 
air) and configuring two areas, first area compounded by mountain, Sub-Carpathian 
depression "Between Râmnice" and High Sub-Carpathian Hills with mesophilous 
character, and the second area superimposed over depression Dumitreşti, Sub-Carpathian 
hills and external Piedmont Glacis which characterise by the xero-mesophilous domain.  
-the temperature, influenced by the foehnal phenomenon, permit to install 
moderate-termophilous vegetation in the eastern half ofVrancea Subcarpathian. 
 
Conclusions 
 
The phytocoenosis from the Râmnicu Sărat river basin to subject to the spatial 
distribution laws, and generate the zone phytocoenosis, and local laws of importance 
highlighted by plant association’s type like azone, intrazone, extrazone and 
anthropophilous. The existence within the river basin study of three major units of relief 
causes of altitudinal distribution, in sub-Carpathian area are focused 46.76% of the total 
plant associations, indicating a high spatial extension of the river basin in this sector. 
Hydro- and hygrophilous phytocoenosis are dominant in Carpathian area, due mainly to 
edaphic substrate. The presence of sarmatic marl deposit, the clays in bed alluvial of 
rivers, Eocene plateau fracture (Lake Vintileasca) and the landslides of the 
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Subcarpathian maintain high edaphical moisture which is reflected in the existence of the 
hydro- and hygrophilous species. 
  
 
  
Fig. 8 Xerophilous phytocoenosis, weak - acid, (moderate) termophilous ecodiagrame type 
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The xerophilous phytocoenosis are located mainly in eastern part of Râmnicu 
Sărat basin where there is a predominance of southern and eastern slopes exposition with 
insolation phenomena. 
 
 
Fig. 9 Hygro-hydrophilous azone phytocoenosis, weak acid and mesotermic 
ecodiagame type 
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